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Mr. HORNER'S new method, &c.
it is totally inapplicable. A theorem which should meet this deficiency, without sacrificing the great facilitating principle of attaching the functional symbols to M alone, does not appear to have engaged the attention of mathematicians, in any degree proportionate to the utility of the research. This desideratum it has been my object to supply. The train of considerations pursued is sufficiently simple; and as they have been regulated by a particular reard to the genius of arithmetic, and have been carried to the utmost extent, the result Seems to possess all the harmony and simplicity that can be desired; and to unite to continuity and perfect accuracy, a degree of facility superior even to that of the best popular methods.
Investigatio'n of the Method.
$. In the general equation epx 0o
I assume x= R+r + r'+r"-*** and preserve the binomial and continuous character of the operations, by making successively x=R +z =R+r +z' =R' +z' =RI+r'+z" R= R"+ = z"= .
Where R# represents the whole portion of$ which has already been subjected to o, and zx= rt+z' the portion still excluded; but of which the part rv is immediately ready for use, and is to be transferred from the side of z to that of R, so as to change 310
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Where by DI qpR is to be understood d-pR--d 7 viz. the nb derivee with its proper denominator; or, that function which ARBOGAST calls the derivee divise'e, and distinguishes by a c subscribed. Having no occasion to refer to any other form of the derivative functions, I drop the-distinctive symbol for the sake of convenience. Occasionally these derivees will be represented by a, b, c, &c. Taking these operations in reverse order, we ascend with rapidity to the value of q (R + r) or pR'. 6. The next point is, to apply a similar principle to discover the value of q (R + r + r') = ( R' + r') = pR". We Taking these operations in reverse order as before, by determining U', V' .... C, B', A', we ascend to the value of iRa. io. In this theorem, the principle of successive derivation already discovers all its efficacy; for it is obvious that the next functions U", V *.... C", B", A", R"', flow from the substitution of A', B', C', ... V', U', R", r', r", for A, B, C .... V, U, R', r, ', in these formulae; and from these U"', V',' &c.; and so on to any desirable extent. In this respect, Theorem II, algebraically considered, perfectly answers the end proposed in Art. 2.
Supposing cpR and its derivees to be known
ii. We perceive also, that some advance has been made toward arithmetical facility; for all the figur'ate coeficients equations of all orders, by continuous approximation. $1S here employed are lower by one order than those which naturally occur in transforming an equation of the nth degree. But it is much to be wished, that these coefficients could be entirely dispensed with. Were this object effected, no multipliers would remain, except the successive corrections of the root, and the operations would thus arrange themselves, in point of simplicity, in the same class as those of division and the square root.
12. Nor will this end appear unattainable, if we recur to the known properties of figurate numbers; which present to our view, as equivalent to the nlh term of the mtb series:
i. The difference of the n'b and n-tlb term of the mr + 1th series.
2. The sum of the first n terms of the m--1th series.
3. The sum of the nth term of the m--1th, and the n--1th term of the mth series.
The depression already attained has resulted from the first of these properties, and a slight effort of reflection will convince us that the second may immediately be called to our aid. And since we take the scale in our Theorem in a reverse or ascending order, this formula merely instructs us to multiply an addend already determined by r, and to add the product to another known addend; and if we trace its effect through all the descending scale, to the first operations, we observe that the addends to the last derivee, from which the work begins, are simply r repeated n-'. times. i6. Because N o-N, the addend exterior to the parenthesis, might for the sake of uniformity be written N r The harmony of the whole scheme would then be more completely displayed. To render the simplicity of it equally perfect, we may reflect that as the factors r, r', &c. are engaged in no other manner tha has just been tated, viz. in effecting the subordinate derivations, their appearance amnong the principal ones is superfluous, and tends to create embarrassment. Assume therefore kN Njr and we have. &c. as in Theorem II. or III. The successive invention of R, r, r', &c. will be explained among the numerical details. In the mean time, let it be observed that these results equally apply to the popular formula px = constant, as to px o.
18. I shall close this investigation, by exhibiting the whole chain of derivation in a tabular form. The calculator will then perceive, that the algebraic composition of the addends no longer requires his attention. He is at liberty to regard the characters by which they are represented, in the light of mere corresponding symbols, whose origin is fully explained 316 at their first occurrence in the table, and their ultimate application at the second. The operations included in the parentheses may be mnentally effected, whenever r is a simple digit. And lastly, the vertical arrangement of the addends adapts them at once to the purposes of arithmetic, on every scale of notation.
t-z'-Derivee. 
Illustrations.
19. The remarks which are yet to be adduced will bear almost exclusively on the Analytic portion of the Theorem, from which the Synthetic differs only in the less intricate management of the first derivee; this function having no concern with the discovery of the root, and its multiple being additive like all the rest, instead of subtractive.
From the unrestricted nature of the notation employed, it is evident that no class of equations, whether finite, irrational or transcendental, is excluded from our design. In this respect indeed, the new method agrees with the established apprize us of a distinct pair of imaginary roots; and even a horizontal change of signs, occurring between two horizontal permanences of an identical sign, will induce a suspicion, which it will in general be easy, in regard of tle existing case, either to confirm or to overthrow.
22. The facilities here brought into a focus, constitute, I believe, a perfectly novel combination; and which, on that account, as well as on account of its natural affinity to our own principles, and still more on account of the extreme degree of simplicity it confers on the practical investigation of limits, appears to merit the illustration of one or two familiar examples. 
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Since all the signs are now positive, 2 is greater than any of the positive roots. Again, between -4 and + 5, it is manifest, that o will occur as a value of the first derivee, and equations of all orders, by contziuous approximation. 321 that the simultaneous value of the second derivee will be affirmative. But as the principal result has evidently converged and subsequently diverged again in this interval, no conclusion relative to the simultaneous sign of that result can be immediately drawn. We will return to complete the transformations. T t 322 be binomial or adfected, as soon as the transformation in R has been accomplished. The following description, therefore, of a familiar process in arithmetic, will convey an accurate general idea of our more extensive calculus, and obviate the necessity of any formal precepts.
In EVOLUTION, the first step is unique, and if not assisted by an effort of memory, could only be tentative. The whole subsequent process may be defined, division by a variable divisor. For an accurate illustration of this idea, as discoverable in the existing practice of arithmeticians, we cannot however refer to the mode of extracting any root, except that of the square; and to this, only in its most recently improved state. Here, in passing from one divisor to another, two additive corrections are introduced.; the first depending on the last correction of the root, the second on the correction actually making. And this new quotient correction of the root, since it must exist previously to the completion of the divisor by which it is to be verified, is required to be found by means of the incomplete divisor; and may be taken out, either to one digit only, as is most usual, or to a number of digits equal to that which the complete and incomplete divisors possess in common. And farther, as these divisors may not, in the first instance, agree accurately even in a single digit, it is necessary at that stage of the operation, mentally to anticipate the effect of the new quotient, so as to obtain a sufficiently correct idea of the magnitude of the new divisor.
24. This is an accurate statement of the relation which the column headed by the first derivee bears to the analysis. The remaining columns contribute their aid, as successively subsidiary to each other; the contributions commencing with equations of all orders, by continuous approximation. 323 the last or n-1th derivee, and being conveyed to the first through a regular system of preparatory addends dependent on the last quotient-correction, and of closing addends dependent on the new one. The overt and registered manner of conducting the whole calculation, enables us to derive important advantage from anticipated corrections of the divisors, not only at the first step, but, if requisite, through the whole performance, and also, without the necessity of a minute's bye-calculation, communicates, with the result, its verification. The first digit will obviously be so nearly i, that by anticipating its effect on the divisor, we are sure this will be very nearly 1o6. The first digit of the next correction will evidently be 5; the effect of which we have as before anticipated as far as one digit. The divisor will therefore be 1 158 correct to the last figure. Hence 11158)6153416(55148, second correction. correct in the i8th decimal place at three approximations. So rapid an advance is to be expected only under very favorable data. Yet this example clearly affixes to the new method, a character of unusual boldness and certainty; advantages derived from the overt manner of conducting the work, which thus contains its own proof.
The abbreviations used in the close of this example, are of a description sufficiently obvious and inartificial; but in order to perfect the algorithm of our method in its application to higher equations, and to the progress by simple digits, attene tion must be given to the following general principles of Compendious Operation. 27. We have seen that every new digit of the root occasions the resolvend to be extended n figures to the right, and the mth derivee n-m figures ; so that if the work be carried on as with a view to unlimited progress, every new
